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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

[0001] The present invention relates to a cushioning pad used for hot pressing, a rubber for the cushioning pad and 
manufacturing method thereof. Further, the present invention relates to a method of manufacturing a printed circuit 
board, art IC card, a liquid crystal display panel and the Gke and more preferably; a flexible punted circuit board (FPC), 
w a build-up muKOayer wiring board and the lite, using the cushioning pad. 

Description of the Background Art 

[00021 When a printed circuit board Is formed by hot pressing, a method is used In which an object to be pressed is 
is put between healing platens, and a prescribed pressure and heat are applied thereto In order that uniform pressure 
and hem are appfied to the entire surface of tte 

cushion ng pad interposed between the object of pressing and the heating platen. 

[0003] ConventonaBy, silicon rubber or f luoro rubber has been used as the cushioning pad. 

[0004] Silicon rubber, however, has a rxoblem triat low-rnc4ecula^ 

20 are generated. possfcJy staining a printed circuit board or the Ifoe, which is the object of pressing. Such stain deterio- 
rates printing characteristic onto the printed circuit board, or deteriorates adhesion of the printed circuit board with other 
member such as a reinforcing plate, for example. Such tendency is accelerated as the cushioning pad is used longer. 
Such a stain presents a significant defect especially when the object of pressing is a precision apparatus component 
(tor example, a flexible printed circuit board tor a hard disc drive, or a butd-up muttilayer wiring board). Further, silicon 

25 rubber also has insufficient mechanical strength. 

[0005] Japanese Patent Publication No. 7-1 261 7 (Japanese Patent Laying-Open No 6-2781 53) cSscloses an example 
of the cushioning pad using fluoro rubber. Compositions of the cushioning pad disclosed in this publication are repre- 
sented as Gorrparative Examples 1 and 2 in Table 1 . 

[0006] As fluoro rubber is used, the cushioning pad disclosed in the aforementioned publication has improved heat 
30 resistance. In addition, the cushioning pad has superior cushioning property, thermal conductivity, durabiity and so on. 
[0007] When the cushioning material and an object of pressing (for example, an FPC) having unevenness on its sur- 
face are brought into contact with each other directly or with a film a the tike interposed, however, there is a problem 
that the unevenness tends to remain on the surface of the cushioning pad. In other words, the cushioning pad has insuf- 
ficient strain recovery. 

as [0008] When hot pressing involves iiiidization-setup of an adhesive, especially when the cusrioning pad described 
above is used for joining a base fikn and a surface film with an adhesive in manufacturing the flexible printed circuit 
board (FPC), there is a problem that voids tend to remain in the FPC as the object of pressing. 

SUMMARY OF THE INVENTION 

40 

[00091 The present invention was made to solve the above descrtoed problems. An object of the present invention is 
to provide a hot press cushtoning pad having superior strain recovery, superior axifamabffity, not generating any void 
in the object pressing and not generating low-molecular gas or bleeding, and to provide rubber applied for the cushion- 
ing pad, manufacturing method thereof, and a method of manufacturing a printed circuit board using the cushioning 
45 pad. 

[0010] The inventors of the present invention studied strain recovery of the rubber for hot press cushioning pad con- 
sidering relation between press temperature and press cycle of hot press, fluid behavior of the adhesive inside the 
ctyectcf pressing and so on, arid found th^ tan 6 of the rubber for 

the cushioning pad under condition of use of hot press was 0.04 or lower. 
so [0011] According to an aspect of the present invention, the rubber has toss tangent value (tan 5 ) of 0.04 or lower 
measured by dynamic v rs co eta sticity measurement, when the temperature condition is set to the press ternperature for 
hot press and frequency coftftOT 

perature of hot press mentioned above refers to the hfchest temperature of the healing platen in one press cycle. 
[0012] When the rubber is used as the cushioning pad 
55 Hs surface (for example, an FPC) Is hot-pressed, unevenness is not left on the surface of the cushioning pad. Therefore, 
superior cushioning property can be maintained for a long period of time. 

[0013] The press tenperature is 150°C to 300°C. and the time oorresponcfing to one press cycle is 1 to 2 x 10* sec- 
onds. 
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[0014] Preferable temperature corufition is from 150°C to 2S0°C I and preferable frequency conoition is 1 to 1 x 10 3 
seconds. 

[0015] under such conditions it is possfcle to adhere the base film and the surface film in manufacturing the flexfole 
printed circuit board performed in a relatively short press cycle. Therefore, when the rubber having tan 6 value of at 

5 most 0.04 is used as the cushioning pad under the above described concfitions, superior strain recovery of the cushion- 
ing material is exhbited in the step of adhering the surface film, in manufacturing the flexflile printed circuit board. 
[0016] The rubber In accordance with another aspect of the present invention is for a cushioning pad used when 
objects of pressing are laminated and integrated by f lukJization-setup of an adhesive by hot pressing, and the rubber 
has loss tangent value (tan 6) of 0.04 or lower measured by dynamic vtscoelasticity measurement when frequency 

w cc«idHk>n is set to the time period torn trw 

[0017] When the rubber is used as the hot press cushioning pad and tftfect^ 

and Integrated by tluidizaticfvsetup of an adhesive are hot-pressed, uneven pressure generated when the adhesive Is 
f luidized can quickly be made uniform. As a result generation of voids can effectively be prevented. 
[0018] The adhesive here relere tome for Joining two layere cha^eof state of tluioTraticfi-setup as well 

75 as one which forms a layer by rtself after fto«^^ material or a ther- 

mosetting material. More specfficaBy, it may be a hot mett adhesive or a pre-preg. 

[0019] Generally, the press temperature mentioned above Is 150°C to 300°C and the time period from the start of 
fluttizationofthe adhesive untl the end of seitp of the same isfrwnlto2xio^ seconds. 

[0020] Preferably, durometer hardness of the rubber in accordance withJIS (Japanese Industrial Standards] KB253 
20 is A75 or lower. 

[0021] Accordmgly. as can be seen from Table 2, the durometer hardness can be made smaller than in the prior art 
and hence conlbrmabillty can be Improved. As a result tyttesyn^ 

recovery, generation of void between the surface fifan and the base film can effectively be suppressed when a f lextote 
printed circuit board having unevertness or level difference on its surface is aohered with a surface film. 
25 [0022] Preferably, the rubber in accordance with the present invention mainly consists of f luoro rubber. 

[0023] Therefore, a cushioning pad having superior heat resistance, high mechanical strengmaxl almost free of exu- 
dation of mixed materials is provided. 

[0024] Preferably, the rubber is a I luoro rubber corrposition containing fluoro rubber <»mponent of polyol vulcaniza- 
tion system, a vulcanizing agent, a vulcanization accelerator and an acid acceptor. The sum of the fluoro rubber com- 
ae ponent, the vulcanizing agent and the vUcartization accelerator occupies at least 80 vol. % of the entire fluoro rubber 
composition. 

[0025] As the fluoro rubber of polyol vulcanization system is used, compression set of the cushioning pad can be 
made smaller, elongating the life of the cushioning pad. When btephenot AF is used as the polyol vulcanizing agent 
heat resistance can more effectively be improved. 
ss [0026] The rubber in accordance with another aspect of me presertinverrtionfc 

ing fluoro rubber cornponent of polyol vulcanization system, a vulcanizing agent a vulcanization accelerator and an 
acid acceptor. The sum of the fluoro rubber corn pon ent. the vulcanizing agent and the vulcanization accelerator occu- 
pies at least 80 vol. % of the entire fluoro rubber composition. 

[0027] The inventors have found that by such composition, it becomes possWe to provide rubber of which tans 
40 value is 0.04 or lower. When such a nJAer is used ffi 
rior strain recovery as described above Is obtained. 

[0028] The hot press cushioning pad in axxordance with an aspect of the present invention includes rubber roving 
tan 5 value of 0.04 or lower when the temperature condition te set to the press temperature of hot pressing and the 
frequency condition is set to the time period correspond to oppress cy^ 
45 [0029] Therefore, even when used repeatedly for hot press, superior strain recovery Is exhibited, and superior cush- 
ioning property can be maintained for a long period of tine. 

[0030] In axx»ro^nce wHh eriother a^ present invention is used for lam- 

inating and integrating objects of pressing by f lutoizatton-seiup of an adhesive by the hot press, and Includes rubber 
having loss tangent value ( tan 6 ) of 0.04 or lower, measured by dynamic viscoetasticity measurement when the tern- 
so peralure condition is set to the press temperature cif tort press artf^ 
the start of fluicSzation to the end of setup of the adhesive. 
[0031] iherefbre. when objected pressing (fc^ 

the adhesive are hot-pressed using the cushioning pad, uneven pressure generated when the adhesive is f luidized can 
quickly be made uniform. As a result, generation of voids can effectively be suppressed. 
55 [0032] In accordance with a still further aspect the hot press cushioning pad of the present Invention Is of a fhioro 
rubber composition containing fluoro rubber cornponent of polyol vulcanization system, a vulcanizing agent, a vulcani- 
zation accelerator and an add acceptor, with the sum of the fluoro rubber component the vulcanizing agent and the 
vulcanization accelerator being at least 80 vol. % of the entire fluoro rubber composition. 
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[0033] As the hot press cushioning pad is of the rubber of the aforementioned composition, strain recovery is 
improved. 

[0034] Preferably, the surface of the rubber is adjected to releasing treatment 

[0035] Further, one or more layers formed of the aforementioned rubber, and at least one layer selected from the 
s group consisting of woven fabric, riort-wcven fabric paper, film. foil, sheet and plate may be laminated and Integrated. 

The woven fabric, ruxHwoven fabric, paper, film, fai. sheet and the plate is preferably a single or composite material 

selected from synthetic resin, natural rubber, synthetic rubber, metal and ceramics. 

[0036] Preferably. aJ least one surface layer tf^ 

of the rubber is subjected to releasing treatment. 
to [00371 Themetrtodofmajufa^ 

includes the following steps. A low material rubber, a vulcanizing agent, a vuteanization accelerator, an acid acceptor 

and a piasOdzer are kneaded to prepare kne^ 

an unvLdcanized rubber sheet The unvuteanized rubber sheet is subjected to primary cure to provide vulcanized rubber 
sheet The vulcanized rubber sheet is subjected to secondary cure at a temperature not lower than the boiling point of 

is the plasticizer, so as to volatilize the plasticizer 

[0038] By the secondary cure, vulcanization is completed, excessive vulcanizing agent fa dissolved, gas generated 
during vulcanization is dissipated, and residua! strain can be eSmmated. In addition, strain recovery is improved. Fur- 
ther, as the plasticizer can be volatilized by the secondary cure, exudation of the plasticizer during the use of the cush- 
ioning pad can be prevented. 

20 [0039] By the secondary cure, preferably, the value of tan 8 is set to 0.04 or lower. 

[00401 The method of manufacturing a printed circuit board in accordance with an aspect of the present invention is 
tor manufacturing a printed drcuftboajdbyptaringam 

and placed between heating platens and heated pressed, in which the aishtoning pad contains rubber having tan 8 
value of 0.04 or tower, when the temperature condition is set to the press tenperature of the hot press and the fre- 
25 quency conoition is set to the time corresponding to one press cycle of the hot press. 
[0041] The method d manufacturing a printed drcuitboaitl in eccoidajicew* 

is for maniitacturing a pnirted circuit board in which printed circuit board material having laminated structure and the 
cusNonlng pad are stacked aiid pfa 

integrated by f luiolzation-setup of an adhesive by hot-pressing, and the cushioning pad contains rubber having toss tan- 
go gent value (tan 6 ) of 0.04 or tower, when measured by dynamic viecoela6ticity measurement with the tertperaturecon- 
dition set to the press temperature of the hot prees and the frequency corefitton b set to the time penVidft^ the start 
of fluidization to the end of setup of the adhesive. 

[0042] The method of manufacturing a printed circuit board in accordance with a still further aspect of the present 
invention uses a <^tonir^ 
as tainkigfluoro rubber cornpone^ 

acid acceptor, with the sum of the f luoro rubber component, the vulcanizing agent and the vulcanization accelerator 
being at least 80 vol. % of the entire ftuoro rubber cornposhton. 

[0043] By the method of manufacturing the printed circuit board, It becomes possible to manufacture a printed circuit 

board of high quality free of void or shrink, having high smoothness and riot susceptible to staining. 
40 [0044] The printed circuit board has uneven pattern on its surface. 

[0045] The printed circuit board Is, tor example, a flexible printed circuit board or a build-up multilayer wiring board. 

[0046] The cushioning pad including the rubber in accordance with the present invention is effective for hot pressing 

such a printed circuit board. 

[0047] The foregoir^ and other objects, fee^ 
45 appa/errtfrimithetollowlr^ 

rrying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
50 [0048] 

Fig. 1 is a graph repre senting the values of tana of an ernbodiment of the present invention and of Corriparative 
Examples 1 and 2. 

Fig. 2 is a graph representing frequency dependence of tan 6 of an entoocSment of the present invenbon. 
55 Fig. 3 fa aoraph representing Ireo^erK^ dependence of tan fi of Comparative Example 1. 
Fig . 4 is a graph representing freoju ency dependence of tan 8 of Comparative Example 2. 
Fig. 5 fa an illustration of a method of hot pressing using tr» cushkroirig ^ 
tton. 
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Figs. 6A to 6L are woes sections representing specific examples of the tfruc^ 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

s [0043] Embodiments off the present invention wfl be described in the following. 

[0060] Table! represents mixture ratio of an embocfiment of the present invention and of Comparative Examples 1 
and 2 (corresponding to samples 1 and 2 of Japanese Patent PubOcation No. 7-12617). 





Upper half: weight part 

Lower naff: (vol. % after vulcanization) 


75 


Composition 






Specific Gravity 


Embodinent 


Comparative 
Example 1 


Comparative 
Example 2 




Ruoro rubber 


with polyol vul- 
canizing agent 


(D 


1.81 


100 (86.6%) 






20 




with polyol vul- 
canizing agent 


(2) 


1.81 




100(45*%) 


100 (67.9%) 




Acid acceptor 


high-activity 


(3) 


3.5 


7(3.1%) 










MgO 


W 


3.4 




12.9 (3.0%) 


lO-U (9.4%) 


25 








5.5 






25.0 (5.6%) 




Filler 


tow-activity 
MgO 


(5) 


3.5 


15(6.7%) 






30 




Hollow glass 


(6) 


1.1 




55.0 
(41.0%) 


15.0 
(16.8%) 




Rastkazer 


Dioclyl adipate 




0.95 


1(0%) 










Acrylic ester 


(7) 


1.12 




6.8(5-0%) 




35 




Acrylic ester 


(?) 


1.11 




5.6(4.1%) 




Coupling agent 


Vinyl trtanate 
type 


(9> 


1 


0.25(0.4%) 








Vulcanizing 
agent 


Organic perox- 
ide 


(10) 


1 




0.2 (0.2%) 




40 


vulcanization 
accelerator 


Ca(OH) 2 




2.2 


4(2.9%) 


3.3(1.2%) 


5-0 (28%) 




Lubricant 


Stearic acid 




0.84 






0* (1.2%) 




Pigment 


Red oxide 




4.6 


1(0.3%) 






45 






(11) 






0.2(0.2%) 


0* (0.4%) 



(1) DAI-EL G-716(wih polyol vulcanizing agent):Dalan Industries. Ltd. 

(2) OAI-EL G-755C (wtti polyol vulcanizing agent):DaMn Industries. Ud. 

(3) MICROMAQ 3-150:Kyowa Chemical Industry Co Ud. 
SO (4)MAGSARAr 30:Kyowa Chemical Industry Co. Ltd. 

<5)PYROKiSUMA 5301 :Kyowa Chemical Industry Co. Ltd. 

(6)HSCl 1 QAToshfca-Baflotinl Co. Ltd. 

(7^.g-bts{4-methaflrytaxyo^ 

(8)phencxyolethyteneg 

(SJPLENACT KR-TTS^rtomofto Ca, Inc. 

(10) VUL-CUP 40KE:HERCULES 

(11) epsaon red LB-rf034:Sumika Color Company, Umied 
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[0051] Beeped materials were kneaded wHh^ 

and by using two rate, unvufcanized ftuoro rubber sheets in accordance with an embodiment of the present invention 
and Comparative Examples 1 and 2 were fabrtatfed. Trtereaflar, pr« 
utesinainoldwasperforrned.tol^^ 
5 izedfboro rubber sheet in accordarit»wH^ 

of 230°C x 24 hours in an oven. The secondary cure should be performed at a temperature not lower than the boiBng 
point of the plasticlzer. Therefore, the plasticizer can be volatali wd, and hence exudation of the plasticaer can be pre- 
vented when the rubber sheet in accoidarx* with toe presert 

[0052] When a rubber sheet having a laminated structure is to be formed, urwuteanfeed rubber sheets are stackBd 
w and adhered to each other by prirr^ 
minutes, with 1 kg/cm 2 to 20 kg/cm 2 . 

[0053] The secondary cure sruuldpretei^ temperature 
of the plasticizer as described above, art 
the secondary cure Is too tow, the effort 
rs the rubber deteriorates- Therefore, preferable temperature of the secondary cure is 200°C to 260°C. 

[0054] The tore for the secondary cure is at ^ If the time is too short, the effect 

of secortdary cure is not attained. H the time is too long, no extra effect can be expected, while there is a possiblty of 
deterioration of the rubber, and in addition, time is wasted. 

[0055] In the secondary cure, pressure is not applied. Further, secondary cure should preferably be performed with 
20 at least one surface of the rubber kept in a state having permeability. TWs facilitates effective volatiization of the plasti- 
cizer. 

[0056] The slate havtog permeability refers to a state where the rutxw does rv^ 
face, or a permeable material such as woven fabric, norMwoven fabric or paper is laminated on its surface. 
[0057] The values of loss tangent (tan 8) in accordance with dynamic viscoelastlcfty measurement of the rubber 
25 sheets descrtoed above were measured by the fiotowirtg method and apparatus of measurement Using visooetastc 
spectrometer (rranutectured by Iwamota Seisakusho Co. lid.: TYPE VES-Flll). the values were measured by farced 
oscillation non*esonance mefood (phase differed 

[0058] Fig. 1 shows the result of comparison of master curves (150°C) of tan 5 . Tne master curves were farmed in 
accordance with known time temperature converting rule, for the cycle range of 1 to 1 x 1 0 5 seconds. 

so [0059] As can be seen from Rg. 1, the value of tan 8 of the rubber stieet in a<xa>rdaricewrth the preset 

0.04 or lower, while the values of tan« of Corrparative Examples 1 and 2 are larger than 0.04. As the vafaeol tan 6 
can be made smaler than the prior art, strain recovery can be irrproved from the prior art The rubber sheet having 
su<* property is etfectrve^ unevermess or coritour on fte surface. 

Trie value closer to 0 is preferable for tan 6 . 

3S [0060] Recency o^pendence of tan 5 of trie present errtx>dirriema^ and 2 at the tem- 

perature of 150°C. 200°C and 2S0°Q, wfl be descrfoed with reference to Figs. 2 to 4. In Figs. 2 to 4, the cycle is set to 
be within the range of 1 to 2 x 10 3 second* This cycle is based on the time period from the siart of fluidization until the 
end of setup of the adhesive In the object of pressing. A typical example of the hot press In this cycle range includes the 
etep of adhering a surface film in rnanufacturing a flexible printed circuit board. 

40 [0061] AscanbeseefifromRg.2,aianyteirper^^ of the rubber sheet in aaordarce with the 

errtxxflment of the present Invention Is 0.04 or lower. By contrast as shown in Figs, 3 and 4, the values of tan 6 of 
Comparative Examples are, at any temperature, higher than 0.04. 

[0062] From this result, ft is understood that the rubber sheet In accordance with the present invention exhibits supe- 
rior elasticity in a cycle <x^esporw^ to the time period (1 to2x 10 3 seconds) from the start of flwoizafon to the end 
45 of setup of the acfliesrvB In the object of pressing. Therefore, when the rubber sheet In arxordance with the present 
invention is used for a cushioning pad tor hot press, uneven internal stress generated when the adrtesive in the object 
of pressing is fluidized can be made uniform quickly, and hence generation of voids can effectively be prevented. 
[0063] Durometer hardness of the amboefment of the Invention and Conparative Examples In accordance with JIS 
(Japanese Industrial Standards) K6253 will be compared, referring to Table 2. 

BO 



Table 2 





EnixxJiiient 


Comparative Exarnple 1 


Conparative Example 2 


Durometer hardness (JISK6253) 


A60 


AST 


A78 



[0064] As can be seen from Table 2, durometer hardness of the rubber sheet In accordance with the errtoodiment of 
the invention is smaller than Conparative Examples 1 and 2. As trie durometer hardness is made small, contormabfllty 
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to the contour can be improved. In addition, by the synergistic effect with the superior strain recovery as shown in Figs. 
2 to 4, generation of voids can effectively be suppressed when a product having unevennese or up and down is hot- 



[0065] From the results shown in Table 2, durometer hardness of A75 or lower is considered effective to improve con- 
5 forrnabiirty to the contour or level difference, at least as compared with the CorrparalivB Examples. Preferably, durom- 
eter haidness should be at most A70 and, more preferably at most AGS. Here, it is necessary that the durometer 
hardness is at least A10. 

[006$] The shape of the rubber in accordance with the present invention may be solid or foam. 
[0067] The composition of the embodiment shown in Table 1 will be descnbed in greater detail. As to the fiuoro rubber 
w as the main component any of potyamine vulcanization system, polyoi vulcanization system and organic peroxide vul- 
canization system may be used Use of the fbjoro rubber as the main component provides superior heat resistance, 
high strength, and suppressed exudation of the mixed material. 

[0068] Particularly, when fiuoro rubber of polyoi vulcanization system is used, compression set can be reduced, and 
hence rubber comes to have longer life. As the pdyol vulcanizing agent four types as represented by the following 
is chemical formulas 1 (a) - (d) may be used. Among these, tssphenol AF shown in (a) has the highest heat resistance. 

Formulas 1 

20 CFa 



(a) HO-{3-C^C3- 



OH 



CFa 



(b) HO— f ? — OH 



SS 



40 



(c) OH 



CHs 

( d ) HO-f V-C-f VOH 



I 

CH3 



[0069] As shown in Table 1 , the sum of the fiuoro rubber, the vulcanizing agent and the vulcanization accelerator 
should preferably be at least 80 vol. % with respect to the entire fiuoro rubber composition. Preferably, the sum should 
be at least 85 vd.%. Such composition e^ tan 8. and rubber having superior strain recovery could 

be obtained- 

ss [0070] The vulcanization accelerator will be described next. Preferable vulcanization accelerator includes organic 
phosphonium salt represented by the chemical formula of P* X" and quaternary ammonium salt represented by 

[0071 ] As to the plasticizer, one having low boiling point that Is, one having the boiling point not higher than the tem- 
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perature of use in the press tor hot pressing, for example, 6houU preferably be used. The amount of use of ptesticizer 
is 0.5 to 5 (preferably, 1 to 2) part by weight with respect to 100 parts by weight of rubber. H the amount is smaller than 
0.5 part by weight the effect of improving processabifty decreases, and when the amount is too iarga dimensional sta- 
bility after the plasticizer is volatilized is degraded. 

[0072] The pbsticizer may Include di-n-octyl phthalate, diisooctyl phthalate. diisononyl phthalate, dimethyl tsophtha- 
late, di^ethylhexyflacSpate, cfisodecyl acfipate, oXn-octyl.n-decyOadipate, benzyl octyl adipate, dibutyl digtycol adipate. 
di-n-alkyl adnata, cS-n-alkyl (CWio) adipate, d(2-ethy1hexyQazefate, cfi-n-hexyl azelate, di-2-ethylhexyl oYxJecanecSo- 
ate, dimethyl maleate, diethyl maleate, di(2-ethythexyt) maleate, olK2^thytiexyt)fumarate, triethyl citrate, tn-n-butyl cit- 
rate, acetyl trieihyt citrate, monomethyl itaconate, cftnethyl ftaoonate, butyl oteate, methyl acetyl rednoleate, and n -butyl 
stBarate. 

[0073] When me rubber in accotdance with theorem 

hot press, it is preferable that the surface of the rubber is subjected to releasing treatment Releasing treatment not 
degrading rubber property is preferred. Specifically, a synthetic resin fflm adhered on the surface of the rubber, uniform 
roughening of the rubber surface, ultraviolet ray Irradiation, electric ray irradiation and the i to may be possible 
[0074] Preferable synthetic resin fam includes a film formed of a f luoro resin such as poJytetrafluoroethytene (PTFE), 
tetraflijoroethylerte-perrluoroaicyl vinyl ether copolymer (PFA) or tetraftoroetriylene^exafti^ copolymer 
(FEP) and potyirnJde. 

[0075] Preferably, the synthetic resin film should have the thickness of at most 200 urn. More preferably, the thickness 
of the synthetic resin f Im is 10 jim to 50 um. 

[0076] The synthetic resin film should preferably has its surface to be adhered to the rubber processed by corona dis- 
charge, acid, or the B© In advance TOsin^r^ 

out using any specific adhesive, ft becomes posstte to adhere the synthetic resin film end the rubber at the time of 
primary cure of the rubber. When the adhesive is not used, the cushioning pad having superior conformabffity to the 
contour or recess and projection is obtained, Improving elasticity of the rubber on the surface of the cushioning pad. 
[0077] A synthetic resin film having an adhesive applied in advance on the surface to be adhered with rubber may be 
used. In that case, adhesion of the synthetic resin film after secondary cure of the rubber Is possible Therefore, sec- 
ondary cure of the rubber is possible with the syntrietic resin fim 
cure is improved. 

[0078] In order to unffonnty roughen the surface of the rubber, a method of t ra nsferr in g from a transfer material such 
as a mold, a metal plate, a woven fabric or the like having rough surface may be used. Either physical or chemical 
processing may be performed. When the rubber surface is to be made rough, the surface roughness should preferably 
be in the range of 5 um to 100 um in terms of arithmetical mean roughness (Ra) defined in JISB0601. 
[0079] Asmecusftortingpadlbrhotpre^ one or more 

layers formed of at least one selected from the group consisting of woven fabric non-woven fabric, paper, film, toil, 
sheet and plate may be combined, laminated and integrated. The woven fabric, norvwoven fabric, paper, fim, foil, sheet 
and plate are preferably formed of a single material or a composite material selected from the pjoup consisting of syn- 
thetic resin, natural rubber, synthetic rubber, metal and ceramics. 

[0080] Figs. 6A to 6L show specific examples of me structure of cusliioning pad 3. Referring to Fig. 6A, a single f luoro 
rubber 7 may be used as cushioning pad 3, while as shown in Pigs. 6B to 6I_ ftuoro rubber 7 may be laminated and 
integrated with glass doth 8, f luoro resin film 9, aromatic poryamide non-woven fabric 10, a surface layer 1 1 having a 
glass doth with opposftg surfaces coated with ftuoro rubber and further coated with pofytmlde resin, an aromatic potya- 
rnide cloth 12, a layer 13 havirni a glassed 14 a an aJummum plate 15. 

[0001] Tne thickness of fluoro rubber 7 mentioned above is, for example, 0.5 mm. The thickness of f luoro resin fQm 9 
is, tor example, 25 um. 

[0082] To address an object of pressing having uneven pattern on its surface, at least one surface layer of the lami- 
nated body is preferably formed of rubber. The thickness of the surface rubber layer is, for example, 0.1 mm to 3.0 mm. 
More preferably, the thickness of the surface rubber layer is 0.3 mm to 1 .0 mm. rf the thickness of the surface rubber 
layer is too smal, ft becomes alfficutt to form a unfform sheet. When the thickness of the surface rubber layer is too 
large, the amount of deformation of rubber caused by press pressure increases . resulting in breakage of rubber, and 
hence lower durability. Therefore, by setting the thicknesses trie surface rubber layer within the above described range, 
a surface rubber layer which can be easily formed to a uniform sheet and having Ngh durability is obtained. 
[0083] When the surface rubber layer is provided, preferably; the surface of the surface rubber layer is subjected to 
the above described releasing treatment The fkioro resin film 9 shown in Figs. 6A to 6L is an example of the releasing 
treatment. 

[0084] An example of the method of hot press when the rubber In accordance with the present Invention is used as 
the cushioning pad tor hot press wil be described in the following. 

[0085] As shown in Fig. 5. mirror plates 4, 4' formed of stainless steel, cushioning pads 3, 3', a flexible printed drcuft 
board 1 and a cover lay fim 2 are arranged between heating platens 6, 6', andtheflexfcle printed drcult board 1 and 
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cover lay film 2 (material of the printed circuit boaid) are heated and pressed. 

[0066] Here, as 1he rubber In accordance with the present Invention Is used as cushioning pads 3. 3', the strain recov- 
ery and contour or recess and projection contornability of cushioning pads 3, 3' can be improved as described above. 
Accordir^ry, superior cushion^ 

s generation of voids in the flexible printed droit board 1 can effectively be prevented. Further, generation of gas at the 
time of pressing, volatSzatton of decomposed molecule and bleeding can be avoided Further, strain on the flexible 
printed circuit board 1 and peripheral equipments can be prevented. Further, as the rubber mainly consisting of ftuoro 
rubber is used, cushioning pads 3, 3* having superior heat resistance and high strength can be obtained Thus, dura- 
bility of cushioning pads 3, 3' can be improved. 

w [0067] Trre cushioning pads 3, 3' using the rubber in accordance wrth the present invimtktt is wWety apr^ 

pressing a build-up multilayer wiring board, other printed circuit boards and any other hot press, in addition to the flexi- 
ble printed circuit board 1 described above. 

[0088] Although the present invention has been descrfoed and illustrated in detafl, it is clearly understood that the 
same is by way of llusfcoflon and example onty and is not to be taken by way of limitation, the spirit and scope of the 
is present invention being limited only by the terms of the appended claims. 

Claims 

1. A rubber for hot press oishioning pad (3) , having a value of loss tangent ( tan 8 ) in accordance with crynarnic vis- 
20 coeiasticrty measurement of at mo6t 0.04, 

when temperature concfition is set to press temperature of hot press, and 

frequency condition is set to a time period corresponding to one press cycle of the hot press. 

25 2. Tnerubberfor hotpressaishjorer^pad (3) according to claim 1, wherein 

said press temperature is 1 50°C to 300°C, and 

the time period corresponding to one press cycle is 1 to 2 x 10 4 seconds. 

ao 3. The rubber for hot press cushioning pad (3) according to daim 1. wherein said temperature condffion is 150°C to 
25o°C. and 

said frequency concfition is 1 to 1 x 10 3 seconds. 

ss 4. The rubber for hot press cushioning pad (3) according to claim 1, rtavingdurom eter hardness in terms of J IS^ 
of atmostA75. 

5. The njbber tor fart press aisn^ pad (3) according to claim 1. mainly oxtsisting of fluoro rubber. 

40 6. The rubber for hot press cusrtioning pad (3) according to daim 5, Yt)yer&n 

said rubber is afluoro rubber ocmipositm system, 
a vulcanizing agent a vulcanisation accelerator and an acid acceptor, 

the sum ctf said fluoro rubber c»iT^ accelerator being al least 
45 80 vol. %of entire said fluoro rubber conposrfion. 

7. A rubber for hot press cushioning pad (3) used for laminating and integrating objects of pressing by fluicfization- 
setup of an adhesive by hot-pressing, said rubber having a value of loss tangent (tan 6 ) in accordance with 
dynamic viscoeiastictty measurement of at most 0.04, 

so 

when temperature condition is set to presstenperatorecfsafo hot press, and 

frequency concfition is set to a time period from start of flukSzation to end of setup of said adhesive. 

8. The rubber for hot press cusnioning pad (3) according to claim 7, wherein said temperature condrtion is 150°C to 
55 300°C, and 

said frequency concfition is 1 to 2 x 10 3 seconds. 



9 



EP0978528A1 * 

9- The rubber for hoi press cushioninfl pad (3) aw 
of at most A75. 

10. The rubber for hot press cushioning pad (3) according to daim 7, mainly consisting of fluoro rubber. 

11. The rubber for hot press cushioning pad (3) according to claim 1 0. wherein 

said rubber is a fluoro rubber composition containing fluoro rubber component of polyol vulcanization system, 

a vulcanizing agent a vulcanization accelerator and an acid accepter, 

trie sum of said fluoro rubkrrarr^ 

80 vol. %of entire said fluoro rubber composition. 

12. A rubber for hot press cushioning pad (3), wherein 

said rubber ts a fluoro rubber composition containing fluoro rubber component of polyol vulcanization system, 

a vulcanizing agent, a vulcanisation accelerator and an acid acceptor, 

trie sum said fluoro rubber conponer^ 

80 vol. % of entire said fluoro rubber composition. 

13. A hot press cushioning pad (3), comprising rubber having a value of loss tangent (tan 8) in accordance with 
dynamic viscoelasrJcrty measurement of at most 0.04, 

when temperature condition is set to press temperature of the hot press, and 
frequericycrjndrttonlssettoatto 

14. Theholp*essaJsNonir*pri 
treatment 

15. The hot press cushioning pad (3) accordng to claim 13. having at least one layer f7) formed of said rubber and at 
least one layer (8) formed of at least one selected from the group consisting of woven fabric, non-woven fabric, 
paper, fim foil, sheet and plate laminated and Integrated. 

16. The rirt press txishtorii^ pad (^^ 

toil, sheet and plate are single or composite material selected from the group consisting cfsynthefic resin, natural 
rubber, synthetic rubber, metal and ceramics. 

17. The hot press cushioning pad (3) according to claim 15, wherein at least one surface layer is formed of said rubber. 

18. The riot press cusNoning pad (3) acconfing to daim 17. wherein a surface of 6aid rubber is stf 
treatment 

19. A hot press cushioning pad (3) used for laminating and integrating objects of pressing by f luidization-setup of an 
adhesive by hot-pressing, comprising 

arutfcertavingavHlueoflos^ 
most 0.04, 

when temperature condition is set to press temperature of said noteless, and 
frec^jertcyccndilkmtesetto 

20. The hot press cusNoning pad (3) according to claim 19. wherein a surface of said rubber Is subjected to releasing 
treatment 

21. The hot press cushioning pad (3) accordng to ciaim 19. having at least one layer (7) farmed of said rubber and at 
least one layer (8) formed of at least one selected from the group consisting of woven fabric, non-woven fabric, 
paper, film, foil, sheet and plate laminated and integrated. 

22. The hot press cusNoning pad (3) according to daim 21 , wherein said woven fabric, non-woven fabric, paper, fihn. 
foil, sheet and plate are single or composite material selected natural 
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rubber, synthetic rubber, metal and ceramics. 

23. The hot p^ess cushion^ pad (3) 

24. The hot press cushiontng pad (3) according to claim 23. wherein a surface of said rubber is subjected to releasing 
treatment. 

25. A hot press cushioning pad (3), comprising a rubber formed of 

a ftuoro rubber composition containing afluoro rubber cornponent of potyol vulcanization system, a vulcanizing 
agent, a vulcanization accelerator and an acid acceptor. 

sum of said fluoro rubber component the vulcanizing agent and thevulcanizatkwi accelerator being at least 80 
vol. % of entire said fluoro rubber composition. 

26. The hot press cushioning pad (3) according to claim 25. wherein a surface of said rubber is subjected to releasing 
treatment. 

27. The http*ess cushioning pad ® 

least one layer (8) formed of at least one selected from the group consisting of woven fabric, norvwoven fabric, 
paper, film, foil, sheet and plate laminated and integrated. 

28. The hot press cushioning pad (3) according to claim 27. wherein said woven fabric, non-woven fabric, paper, film, 
foil, sheet and plate are single or cornposite material selected from the group consisting of synthetic resin, natural 
rubber, synthetic rubber, metal and ceramics. 

29. The hot press cusHorangpa^ 

3a The hot press cushioning pad (3) according to daim 29, wherein a surface of said rubber is subjected to releasing 
treatment. 

31. Ametriodofmarulactorl^ 

kneading a raw material rubber, a vulcanizing agent a vulcanization accelerator, an acid acceptor and a plas- 
ticizer to form a kneaded compound; 

processing said kneaded compound to a sheet to form an unvulcanizeti rubber sheet; 
primary-curing said unvukanized rubber sheet top 

secondary-curing said vulcanized rubber Sheet at a temperature not lower than a boiling point of said ptestj- 
cizer to volatilize said plasficlzer. 

32. The method of rranufacturing a rubber for hot press cushioning pad (3) accoroing to daim 31 , wherein a value c4 
loss tangent (tan 5) in accordance wfth dynamic viscoeJasrJclty measurement Is made at most 0.04 by said sec- 
ondary curing. 

33. Amethodcf mamjfactiringap printed circuit board 
(1) and a cushioning pad (3) arranged in a laminated state between heating platens (6, 6), wherein 

said cushioning pad (3) contains a rubber having a value of toss tangent ( tan 5 ) in accordance with dynamic 
vtecoeiastkity measurement of at most 0.04, when temperature condrfon Is set to press temperature of hot 
press and frequency conoltion is set to a time period conespontfrig to one pre 

34. The method of rmnufacturing a printed circuit board (1) accoroing to daim 33, wherein said printed circuit board 
(1) has an uneven pattern on its surface. 

35. The method of manufacturing a printed circuit board (1) according to claim 33, wherein said printed circuit board 
(1) is a flexible printed circuit board. 

36. The method of rnarMjfacturirtg a printed drcuft board (1) accordkig to claim 33, wherein said printed drcuit board 
(1) is a build-up muHBayer wiring board. 
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37. A method of manufacturing a printed droit board (1) by arranging a material of printed circuit board (1) having a 
laminated structure and a cushioning pad (3) in a laminated state between heating platens (6. 61, for laminating 
and integrating said printed circuit board (1) materia) by fluldizalion-satup of an adhesive by hot press, wherein said 
cushioning pad (3) contains rubber having a value of loss tangent ( tan 5 ) in accordance with dynamic viscoetas- 
ticity measurement of at most 0.04. 

when temperature condition Is set to a press temperature of said hot press, and 

frequency condition is set to a tine period from start of ftuirjzation to end of setup of said adhesive. 

38. The method of manufacturing a printed circuit board (1) according to claim 37. wherein said printed circuit board 
(1 ) has an uneven pattern on its surface. 

39. The method of rnarartacturing a printed circuit board (1) according to claim 37. wherein said printed circuit board 
(1) Is a flaxfte printed circuit board. 

40. The method of manufacturing a printed circuit board (1) according to claim 37, wherein said printed circuit board 
(1) is a buBd-up multilayer wiring board. 

41 . A method of manufacturing a printed circuit board (1) for heating and pressing a material of a printed circuit board 
(1) and a cushioning pad (3) arranged in a laminated state between healing platens (6. 61 wherein 

seJd cushioning pad p) has a fluoro att^ 

ization system, a vulcanizing agent a vulcanization accelerator and an acid acceptor. 

sum of said fluoro rubber ccrnponent the vulcanizing agent and the vulcanization accelerator being at least 80 

vol. % of entire said fluoro rubber composition. 

42. The method of rnanufacturing a printed circuit board (1) according to claim 41, wherein said printed circuit board 
(1 ) has an uneven pattern on its surface. 

43. The method of management a printed circuit board (1) according to daim 41. wherein said printed circuit board (1) 
Is a flexible printed circuit board. 

44. The method of manufacturing a printed droit board (1) according to claim 41, wherein said printed circuit board 
(1) is a buDd-up multilayer wiring board. 
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